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into the chimney, the air ignites and burns in the coal gas with a blue non-
luminous flame. A taper passed down to the air-flame cannot be kindled,
since it is surrounded by an atmosphere of coal gas, but a jet of air may
be ignited.

If the supply of coal gas is reduced, the upper flame shrinks and becomes
less luminous, whilst the lower flame increases in size, since the oxygen has
now less coal gas available, and the combustion extends over a larger space.

Arrange a glass cylinder with two tubes as shown in Fig. 329. Pass coal
gas through A, and kindle a large flame at the top. Push B to the upper
part of this flame and pass in a slow stream of
oxygen. Lower B, when a flame of oxygen will
be seen burning inside the first flame, the
oxygen reacting with the unburnt gas in the
centre of the hollow flame. By lowering B fur-
ther the oxygen flame burns in the coal gas in
the cylinder.

An accurate account of the structure of flame
was given by Hooke (Lampas, 1677). He
speaks of " that transient shining body which
we call flame " as " nothing but the parts of
the oyl rarified and raised by heat into the form
of a vapour or smoak, the free air that encom-
passeth this vapour keepeth it into a cylindrical
form, and by its dissolving property preyeth
upon those parts of it that are outwards . . .
producing the light which we observe ; but -
those parts which rise from the wick which are \
in the middle are not turned to shining flame
till they rise towards the top of the cone,
where the free air can reach and so dissolve
them. With the help of a piece of glass [pressed FlG 329.-_Oxygen burning

in aide a coal gas flame.

upon the flame] anyone will plainly perceive

that all the middle of the cone of flame neither

shines nor burns, but only the outer superfices thereof that is contiguous

to the free and unsatiated air."

This description refers to a candle or oil-lamp flame. The candle and
lamp consist of a cotton wick, surrounded by combustible material.
The liquid oil or melted wax rises in the "wick by capillary attraction.
The top of the candle wick bends over and enters the very hot part inside
the flame. Here the fuel decomposes, the combustible gas formed
burning with a flame.

Attempt to kindle a piece of lump sugar by a taper: the sugar melts but
will not take fire. Now rub a corner of the sugar with a small quantity of
cigarette ash : the sugar can then readily be lighted at that point and burns
with a flame.

The wick of the modern candle is plaited so that it bends over and is con-
tinuously consumed in the outer part of the flame. The wick presents the
combustible material to the heated zone owing to its capillary structure,
and it prevents too rapid conduction of heat from the heated point.